mmmm<D^K0m - . . • ' 

:i(ommf^. ^^mww^mi i (b) <oM^i^x i? 2 o o 2 
¥11^2 5 H ^cal^$^^fe5^eKI^ta®^ 6 0/428, zie-^ 
. 2002^12^300 iriiiim^tLtcMmiRmmf^ e 0 / 4 3 e 

, 64 0-e-. *5iT>* 2 0 02^12^30H I:: mm ^ tlfc ^miEW, 
0^ 60/436, 641 ■^i^^-:S< mmWff^m 1 1 9 ^ ( e ) 

(1) (om^icx ^^^m^^^-r^Mmf^wmm 1 .1 1^ (a) 

5„ J:«9i¥u<tt, ^isegtt. jiis::^fRimjBE^VNitsifi:2)>{£ < . mm 
2 . ^ni^mo)mm 

LED) ^it^nu--^ (^|B§|5^ : LD) ^ <^ ^ {k 4^ ^j^' ^ 

fill . 1999^12^80, (W) 

mmm. 1 s^^ofi 4^ i&^r fm^n:scmii ) mm 



mnzM7jK'r?>. ^ffi^ti(ciMoTv%-5 I I I m^it^i^m'f^L e d 

^Yksm. (>fb^^ : S i C) of^ ^>f^Jffl$nTV^S, S 

5 ;K 1 0 1 «®_h{cn±, 1 0 3 -^©^^^t;;^^-^ y T<o rgg i:. 

ii*J ^S81-fe46<^T^aJ^^ ? 5^ 1 0 2 ;dS^{t 6>tbTVN$„ 
iJ' 7 j'K® 10 2 m%m 10 3 Sr^^f 5*^-^ J: t>^ih^(^ 
/SVNI I I -^Jx.l±\ n?[^(D^^t:r/U5-!>A • ^ 

y r> A (^t:^^^ :Al,Gai.xN:O^X^l) *^e>^^$iT,5C^ 

1 0 2 ±1^1*^^® 1 0 3 ;5S|Sig$ix<5, 1 0 3 {i, ^Mc?? 

A .(7G|g|a#- : I n) (ZJ^j^JtSrW-rS n?gC5^Yfc;if y ^ A • >- 
15 i^r:. A (^k^^ :Ga,Iii,.,N:OiX<l) t'^-m^fii%%^ 
10 3 <^^^^)N■i;nCorv^5. #^^Bg5 5 - 3 8 3 4# 

^(jy. ru^^y h-mi 0.2 ^ ttsiisfeDe^j^o I I i^m^f^^ 

^M2000-133884 S-^ #F«3t T , 

(we 1 1) /gl03afln?i$GaxIni.xN (O^X^l) 
^-^^^•r§Ox)S-A^{bl.TV^$, #^Ji 10 3a ^\Z.^% 

5 ^t>'=3p^yT^ r^Uii«e)§j fcfetJi^F^ 1 0 3 a (c^'^LTlg 
5 I^M (barrier)Ml03bl*. #^jg 1 0 3 a J: 9 t> 



••§12000-1 3388 4^^xSimmm, ^ytM 1 0 3 ^tm^T^m 
4#F«3tjc«. mmt^Km-<o^rm i o 3 a ^<^t^m~M^^ 

F : S QW) mi^t^^h^o ^tc. #F^103a i: ^HM 

1 0 3 b ^(Dm^ifi^mmmi^^mi'xmm^^iii^^o^^m i 

0 3a i^mm : MQW) ^if ^ ^ T 

v>-5o S^fJ:. 0 1 fJifi. ^^il 1 0 3 n:rm 1 0 3 a ^ 

^1 0 3 b t<Dm^M^ 3 mmi^mmi^xmmi^xm^vTcMQw 

m-ikomytm 10 3 €rM^U-Cfc-5. 

«^d-e>, P Kr ?^ t5^^ixTV>5. I I I i^^-ft^Kj^ 

LEDlOti, P?l?OiliP^75.KJ§106 <0^®{Cit:@?, mM^ 
"^Xpm:^- 5 5^ 1 0 7 ?r?^fifeLT^g^$i^TV^§, SMiSc 

^<^<SV^ p 5 ::y i^mm 1 0 7 «r Afc f -5 «> t:: «: , pm±U 

7 5^ KJg 1 0 6 Sr^mf4(D^?g^/£ p?^^S^i. ^:^^^§^.|l;js 
feSo P?^±$I5:{' ^ 1 0 6 J*^^3l5a: •? -^i/^ v-e^ (tc^IS 

: M g ) ^m;?jp (doping) LfcGa N Jl b # <5 03 ;05 

6fe $ ttSM g ^iDG aNJlf*. TX-i/o — (as-gr 

own) iK^TfJig^jFL-Cr^D, :i(Oit:ti>, p M M t f fc if) l:i H 

-r^(^«^^i^f^;&s^*$ixXl.>5, ^^BS 5 3 - 2 0 8 

8 2 *5.it>*3S?i^ Uli^. ^ I I I -vmit^mi^-mi^i 

. 1 9 9 4^5^ 2 0 0, («c) 1 3^#Mo H}C 



* 'it^<t^V ^ A at^^ : G a A s N) tSS^Srl^tt. mMi^imM 
1 1 - 4 0 8 9 0 #>i^^#B^^ 

fillip (ft: : B P ) t>iT,-^VN 5, tf — • y />? — (p. popPER 

) "Boron Phosphide, a lU-V Compound of Zinc-Blende Str 

ucture" , i^m) , ^-f ^-\r — (Nature) , 1957^5<«25 
0. 4569-^, p. 107 5#m, y >"ffc«!imtt, ^yt^^^h 

' 'J — if— (K.Seeger) m. OJ^ It — r%S^1t#6 1, 

-fe: $ =2 i^^^ >5r^cr)4^s^ (T) J , ^iJBij. m) ^mmm. i 

991^6^25 0, p. 507 ^(Ofnlb^ t^^J:?). JJV 

hy>i^:^^ (HBT) (On ^ y ^ { e m i t t r ) M-^ . 

pnm^mmm (s i) ^mm.m(D^f^^^mt^^^^f^it><om ( 

window) UT^Jffi ^i^•CV^-5o ^ (Ta 

keo Takenaka) "Diffusion Layers Formed in Si Substrates 

during the Epitaxial Growth of BP and Application to Device 

7" >r (Journal of Electrochemical Society) , 1 9 7 8 ^4^^ 
I^125#, ^4-^. p. 633-637#M„ 

I I I - Vi^fb-e-4^^^#:c^-S'T?&sm^^*ico y >"fbl!!^ (-ft: 
#^:BP) TW:. ^ir^%/t? (Mg) (^K-t?:/j/{::«t9> p 



^mih^^u^mm^ (mo c vd) ^m\z^ 9 . s 5 o-c - 1 1 

5 0 'Ci^iiSia-TrJ^J^g^tLTVNS, -931 it f^. #M5p2-2 8 8 3 8 8 

GaxIni.,N (O^Xgl) H^flg W ^ 6 0 0 "C 

- 8 5 0 °C <t iS^ai: >^C-3TV^S #PS5p6-2 6068 0 

o ^1>^^>?liSt?*>6#FM<^n?^G a, I n,.,N ( 
OgX^l) 1i> h <r> ^ 1/ ^ (In) c^lPt^^^JUP LT. 

i r ^-^^ y ^-/tfiSB^'^f*, m^i::*fcii!bT:iE?L (hoi 

V> $tl.TV^$, #g|:qi2-288388 r t Itit 

Al,Ga,In.N (O^x, y, z^l, x + y+ z = l) 
I I I i^M'fk^^^#:T-W;. n l^^s^S^ *s j; i? ^ ^ $ ti, 

, iSS^<0 p J^-fe^ig $:a s-g r own4^^,-t?#5<D;8S®^fj;|K 

(Rl $ o 

) <Dj^^:^mt UTf*. -e^n^wr. j^jk^v (^^-^^^ : b^hj t/i^ 
p.yyf:y (^-?^: PH3) ^i^JN-t-rs^N-r k^-y K^4e^:ft ( 

hydr i de VPE) ^fe)^S^5}i^-CV^§„ T^f^ 

(ji) J , 9^j. im) MM:k^mmm. 199 2^6^ 

25B, p. 76-77 ^^-T K 7 KiSfeT'fi. 



5 V^^^^g^<^)B. P ( 7 S n ^ 1 0) <0^D< «)P^^S^;jSj^J5g$iX 

LTfijM ^n-cv^fe^D{^3fe{r^^ (Si. v-y =r V) mm^xh t) 

15 

m:^mm.i£ (v f > ^fe^gifii (v t h) mm^fsj^^ti^^c^^fe 

20 5^ p J^^^Jg(c^«* ^iJ:-C?^J^i- 

-h^c^-^^^ A (Mg) ^miiaut^ pji^v i^^mm^m~ 

25 3J$*T,#$, -Mi: UT^ff tV{i\ ^J^® $ * T 5 

F«it<^^^M±{C, (Mg) *^;!JfI LT/i$ p y 



« 

ffi^;^?a^^s;*ci|s»w*gig L.r 5„ z<oitif>^ Mux- i>mv >'{tm 
wm(o-^ j^um,'it\^^Wi^mmir^m^^n\^x^^^. ^ ^ 

itmm7^^m-i^^%m=i-^^^\.xn^\z.-^u^M\.x\^^, t.tc 

^ ^ * ^ ^ r § f- ^ ^ t o T V N 5 , 

: nm) ife Vn ^ n m ^ « ir) ^ <^ ^ X- ^ $ fc i6 . :iihib<om 



(1) ^mtt*ifcttiiiffi*t(0¥i^ss«o^®jbfc, m^. nm 

m 

(2) n^'KMi^. ri^^%m\c^-t^w.\(r>^^^mh. 

!9 P J^±m^ y y K^tC^rSlI 2 O ^fe^^ tP^JS^it 

(3) mi(o^^Bnmr^. nmmitm hi&i^x^^^ntz:]) 

(4) H 1 cD#^ft^M;JS, 2 n met±T- 5 0 n m£tT i-r 

tittup M<DV ^^^i:^mm^^m^7i>-ir,mm^tixv^^^ - a:$r#mi: 
-r5±is (2) x\t (3) fcta^o? y ^'{kig^^^^-^^^j^^^ 
(6)^2 (o^^wmjt)^. mux<DT izy^^m^ 2x1 

cio'^iJiJ:, 4 X 1 0 2° c m-3£tT i: ^ ^ y T S: 

5 X 1 c m-=*£*_h, 1 X 1 0^° c m-'£iT t Jlo^J^^a 
n m&.±X 450nin£iTii-S> T^^K — 7'T'#^^^<Dp?J0y>' 



I I I MM<tm¥^^i^<Dm^^m&.T t-r^ pmv i^itmm^^m^ 

(8) p^±^^ "7':^ h'mi>. ^^-^(OT -^zf ^ Wk^^ 2 X 1 
0'^ c m-^y.±. 4 X 1 0 ^° c m-'£tTi: ^iaT'O^^yrS 
ll€r 5 X 1 c m-»^±. 1 X 1 0^0 c m-='etTt ^o^M 

(9) P ?^±^J5' ^ $/ K® (j:|gtt5 p p ± SiS if^ ^ 
KM^r^-TpJ^y Vfbflil!^^ifs^^#: t ^d-- 5 5/ ^ftfef* J5fe^;t^ 
t-f5_fcl5 (1) fc|2^<?3 y V^ew^^^^^*:^^^^, 

(1 1) Jffiffim^J»5, (Au • Sn) -S^^Xfa^.^^ ( 

Au . S i) 'S^^;6^t>fl|^$i^-cv^5, r i^#mi:1-5±|B (9 

(12) HScgm^d^ ^iJ' (T i ) )5*&fi|J^$^^-cv^5, - i: 



(13) p M:^— Si y ^ mmt^. ^ ' ]} ^ M. (Au-Be) 

■^±Xi-i^ ' (Au • Zn) ^±i)^it>m^^tlX\^^^ . Zit^ 

(14) p m^— 5: J? nma^. ^ y (n i ) x^^oib-a- 

(15) p?^^;<^-^y^ ISM ^iiiEffi^ai i: o "^irafci, m^^ma^ 

e>>5t S ^r^l^TSSg^tt ^^t-CV>S, r i: SriRpmi-r-S JbtS (9) {;::|a 

(16) ff'FBi;i;05^yy7='i/ (Mo) X«a^ (Pt) ib^^m^ 

(1 8) mm.ii^rcn^miifftcom^^^m<Dmm±i^. m^. n 



10 (19)^1 (D0^mm=s:. ^^m^mi^i^m^'t^smmnk^ 
m. v/i I I itm) sro. 2£kJ^x5 o&.rti.x. zsox:^ 

r ^ Sr4^8S:i:-r5-blB (18) {c|5«05 y >-fl: 
(20) m 2 (D^^nmt:. lOOO'Ce-tiT^lZOO-CfiCTcD 

^•^$^<^v/i I I itm^m^^vy I i i ifc^i?^*B^:^$-«r 

5, r i:^#mi-r5±iB (18) »c|B^(^y >'fk«18^5^iH=^#:^ 
20 Tfe^^O^^^&o 

(2 1) p ?^Jifl5i^ 7 7 5 0 °C4J-(JiT' 1 2 0 0 "Cf^T 

<DM&X'. V / I I I tt;^^ 6 0 0 &>±X 2 0 0 0 l^T t \^X 
0^^^^?>. r t ^#^a:i-5±f3 (1 7) Xf* ( 1 8) {C|S^C5 

25 ( 2 2 ) mi<o0^smm:Rv^m2o:>^^'^m^t^i^pj^±^it7 

KMSr. fnrtut>. y :x^kSH^ (Bp) iH^ bm^S^-T ^ . 



(23) ±fE ( 1 ) ~ (16) <?>V>-f 1 ^t^ilB^O V :yitm 

10 „ 

o 

15 

(Si) ms^s (-> y 3 i^) , §i'ft;ef y ^> (g 

a N) -^y i^it::ifV 9 (GaP) i i - v m'it'^^^^mi^ 

25 ^^7yK«{i. ^til^Jl^t:^65^tt*il9 (MOcvd) 



axIn,.,N;0<X<l) -^mit }) >"fk*' y ^ A (M^fe^G a N 
rPi-, : 0<Y<1) ^;a^P>«|^T*^$o >f !^ A (In) i^^ 

it (=i-x) (P) u^ft (=i-Y) §rjgi:, ii^ 

t>#^-^#§, (wu r t z i t e) iDm^it, m. 

xIni.xN(0<X^l)^(DIII t^^it<^^^mi$\tnM<0^yt 

^Mi^izm-<D^^m=t^t^m-m'^^^ (sqw) «3tT-^i^v> 
^^m tmmm t(Dm'^Mt:mm^\^R^^i.x^m$^^mm 

k)#:p® (MQW) «itT-tJ:VN, 



14 



, »^u<tt. m&i$<ov >'itmm (bp) ^^^^sij^-r-So #tj:. 

#:P) ^■^t?3i:;^^Bgffii&t£*SSM<^ I I I - v^^-fk-^^sffe^ 

(0<a<l. Og/3<l, 0^v<l, 0<a + j3 + 'y^l. 0 
^ 5 < 1) . ^itmx.t£. B, A 1 , G a , In,.,.,., P,., 
N, (0<a^l. 0^/3<l, 0^v<l. 0<a + ^ + 'y<l 

, 0^6 <i) ii^h^o X 'T) Mi^i^i^it, ^Mi^<D V t^itrnm (b 
p) , y i^itmm •*'y!>A.^i^-:;^^A mm^B , g a , i n 
i...,P:o<ct^i, o^v<i), t.t:i^^it V i^i\:mm ( 
mm^BP^.t N, : o^5<i) ^woitv :yitmm (m^^cb. 
Pi-, asj ) m(Dm'^(Dvm7iim=t^t^m^BXh^ o *a 
*i=oy:/Yb«8^ (BP) >itmm^^mwmrg<Dm:^m^j:mm 

B c 1 3) f^^it y (^^^^ : p c 1 3) ^mmmntT^^^ » 

y>'(halogen)i£( T 0 j , Vo 1 . 2 

4. No. 2 (1997) , 160 M^M) ic^^ ^ffi^ft 



Ikit. (^^S: : B Ha) * « 7 (i^^^ : 

^KifeCJ. Crystal Growth, 24/25 (197 
4), 193-196 M^m) , mXJ^iC'^^m:x, k:'^ ^i^^yU^ ( 
J. Solid State Chem., 133 (1997)^ 
2 6 9 ~ 2 7 2m#M) T^^S^S $ e> » ^ . ^t^SHB^-fb 

OCVD)gfe(Inst. Phys. Conf. Ser., No. 
129 (lOP Publishing Ltd. (UK. 199 
3) . 15 7-16 2M#HS) 

4#{r. MO cv nmn h V =^^/\^mm (^^^ : (c^h^) 3B 

/7ts:^y ^ {^^^ : PH3) (H^) ^jtgc^^ffi (l«&^^ 

EE) :^V^^:i^^lEMOC VDjfefc'gt I? . 250°Ci^A±-C 1 200 t:JKi 
Ti: UT^:^$-ti-S, 1 2 0 0 r^Sx^igiST'ti. B.^I'^mcD 

Am. Ceramic Soc.. 
47 (1) (1964). 44-46 ^^M) t^^^^flB < ^ 

Mo^^M. 0flW. V/I I I ii:^Sr<S< f « t ^^a^M^T^^T- 

/I I litm (- (CjHs) 3B/PH3«*&ii^it^) ^0. 2^ 



10 



^i^^. -^ajxtf, ^iisim-^®^^ (TEM) 

fPSirJlO®^«|[El^|fef*yMi (halo) ^fji 
(Auger) m^^^afe^J;;^-^ < l!|^5c^ a: V 

i¥^Mmit. ^mm^xi> xi^^it^ 2m^rci±^Hu±(D^mm 



•* ' *-5o V / 1 I I vb^i: 4 5 t vxmm-r^o vy I I I Jt 

n mjii± 5 0 n m£ZTC0^^ i -r ^ .Z);dS^ff * LVv, — ^ 1 

^S6$*6S(if^^JK^$f igfc^iii $-a:5 ^ 1 bIi ® <?? 

15 S^tt 5 0 n m^Ti t-5 OTJS^if ^ UVN, Hf-, m 1 <r>0^Wm<D 
mm i-±5nm--20n ta <0 m m t -t ^ (O t!)'^ tS-WX^ h ^ , f^l<D0^ 

wmfommit. ^^Amm-^tDmrni^nom^^^m^s^mmi^xmrn^ 
±$s.<Dm 1 ±m<D^^nmx ^ hi^m.x^ 

20 y i^'fkem^^ii#:;6> ^j^Sm 2 ® jl ^ ft -5 



* m 

mmi^fc^. 1 0 0 0 "C- 1 2 0 0 'C©«5ffl<^ja^T> -(SS^c^ p 

mv :^itmm^^m^^if^^Bm^ a s - g r o w n vm^-t ^r^^^co 

^mBtim^^tifc^2<D$^^nmit. pm<Dv i^^tmmt^^m^ 
i^v >^ K>^if^i^^tfpm<o^m^^^'r^$¥^n<oi) ^^mmmi^^ 

^^(DT ^ ^Wkm\±2 XI 0^^ c m-='^jbTM XI 0^"^ cm'^^. 
TirfSc^^iS^* K•:^- (d o n o r ) 



ly 

s m:^f^Mm (Vf) (^®V> L E D &#5M^5l5-f o iSfrfJi. 

nm^^vr (m^) =km^^i^mmvx . ^^m<Di&m^mim^ 

U>iV^, BIfli. r >- K — (undope) coy ^-ffcliifg^ 
10 gg|g|SrZif^'f-<^$:laI®"r5fc«)-^$>-5„ p ?^ _h 135 7 s' K @ ^^ji l" 

20 fifeX^frovNTPxSr -5, 

Si ^ P y i^^kflW^^Sig <^>ra<^$&^ 5 y (ro i sma t 



O'C^ 7 5 0 t:*^<DmSf::>!M]i^ UT. m l O^fa®® «r^*a^fi 
$-frnfi*avN, ;i*5. ^J^m.$t (T«fiJj$SotaS) ;55 2 5 0 °C£ilT 

. ^i^^ir UT^M^y^^^ffij^S^feSr^MU, IS )^ U T H ^ -fk in 
m (-ffc:^^ ; B B r 3) ^.O^'Hi^-ffc y>'(^b^^:PCl3) 
S:#^. V / I I I it^f* 1 oa^ir-rs ^ i: LIN, V / I 

^ SII^M-TFSr'ffc^Slll^fr S?&fc-g-tP p J^^&^M k^ ^ ^ kii^mt. 
Uv^;^^ r tLf*^^^T<^M*f^: J: So ^^jS-T S J: 5 fw . pWy^J>i\Lm 

5:l^:*s^f*U^^o ^ i^X . ,m 2 O^^aWm i±m icoi^^^M <OB. 



^i}^h(Dpj^^) >'^mm^^m<Dmm^n < i^nt^h^o m\<Di^ 

iUT. Vil57c^<^#tfc^tJ: J: t) f8i4)'^;6s^ CJ^rv^ I i I ^^-fb 
P*r♦^/iV^, 5 0 n m^T'tt. ^ 1 © ft ^® O F»g 

mmt\.xmm-i-i>mx'-h^^ ^<om^m^-r^ z ti^Oi^x . p 
iLit. m2(n>i^^Bnm\'t. m2<Di^^'^m<D%imm^m<,^^k-f^m 



^^ffl-rs^-g-tcfi, mx.i:£. 'Jy^vl^ (B^He) / si? pc; 7 ( 

PH3) yT^m (Hg) ^/N^ h'^x-m 1 <o$iF^nm^m^^ 
^ -a: ^ 51 ^-r n J: VN , 

^ 2 cofig^ea^«, 1 0 0 o'c^±i 2 0 o'cEiTt 



1. m2<o0&nmi>^7zm(Dpmmx'h?>m^^£if\z.\:i:. :iiv^(o 
mm<D'^n^ 1 0 0 nmmk^^ k . mis %2 <D^^Bnm<ow^ 

tc. ^u^^^bk-r^i&m^(Dm^nsj!t^fb>m^'t?>0)!i^m-± uv^o 



c.m£tT i: p ?i^_fcgB^ 7 K®l*s <OT ± ^ ^Sk^^ 

2 X 1 0 ^» c m-3£;t±, 4 X 1 0^" c m-3|^tTt ^jfi-eo?^^ 
y rSI^^ 5 X10»«'cm-'JJt±, \ ^1 O^'' cm-'^^M^ t-^^m 

&ICMcO^^£;±©i^t£-^, 1 2 0 0 t:£AT<:^iis?a-ej^^i- 

^(Ot'S^m%X^^. %txL. ^ 2 (^>^^®jg t l^-OV/ I I lit* 
<£:±IB<D^f Jg/i|5|a'tf{£Jt^^i-$^, a $ - g r w o n T*ffi^^ 

^^^^bo pM}) >^tm^^m(D^ux(o^ ^ y ri^^fi: 5x1 0 ^" 

cm-'*-P,l XI O^'c m'^ k-t^ (Ot^mmXh^ o 5X1 O^^ c 
X., 0. 1 Q • c m^T<^<effi^^6Dp?^>e^ji4r#$(CMe>/jiV^ 



4x1 0="' c m-'^&.r t't^<oi^»mx*h^o T ^ ^y'f'mmin^ 4 

^ # i-fc i?) {c * L < v>o 

m (=5Min) WTii-§<b> ^ fJl -5 p Ji^B jf' 7 y 

^i!i<^:g§ifc-f $ t^^m$r_b(f e>tv5„ ffiJl^ L E D $> o T. 

^J;t{i\ =35. Y y Ti^^^ 2 X I 0^' c m-^ i iS^Sr l\mn i: 

M^j^^T'g: -So 0 . 1 Q - c m&ir(Dm.mm^mwv^o. 



M:^[^mm^^wc^ "^t ^t!Ltf>o>myti±nu'S:Wc^x1^^-t 
20 ^'^#SX»|5ajl:i-$^|i^;^-^§^ :^ (O Tc ii> , y >"fk«B^^^a|^ 
j5^e>^S^fi^^Sr^^E$^ir5::<5:{C'fe?). a s-g r ownT-p 



'iL-C{i, 1 0 0 ox:u±\ 2 0 o'ciJATAs^f^uvN. ^JKia^;d5 

fi®Ji(^^*BJ5fe:S:Nf<D V/ I I I ifcs^ ^T;^ "T -5 r ^ ^ 

(p?^^*64^) Sr®:ittifeJ!)!i-^i= i ^ T >' K'- 
mm ( (CzHg) sB) /7J^;^7^v (PH3) /tK* (H2) 
OCVDSfefJ:j:?) 1 02 5''CT?A)Sm^:=fT;t{^. =¥ JJ T (jDE?L) « 

i^j^^-r^^ tr--r^^0mx^hZit)K mm (s i) m<opj^:^mm 
mx'tipm^n'^k ^xmrnKf^m-r^tast)^ h'-^f^^^-r 

: S i ^He) , IZgm^fcSm i^^^ : S i C 1,) ^a^^^n^ 

v> ^ i: T' ^ a = 

m^ni^t VXf^m Ti^-feT":? (acceptor) ^H^fitJ 
f-Mil (compens a t i on) T ^ fc Ji!> . V > ^ 



P T^'Kjitt, as-grown i^MV ^iO&mi^X' $> 

i: Ur, -^J^J^, mi Ymytm^-^ti-^ ' m (A u • S n ) 

. (A u ♦ S i ) -g-^Sr-^J^r-^ 5„ «i (S n) tt, 

y >"fl2fiaB3^«r«^i-^«i^ (B) RX/Vl^ (P) J; M^^a;^^:^ 
#v^„ !^oX. Tu^ (alloy) ^31^ f::*^ T . p?^y >"fk: 

o^sistt p?^y >itmm-^^mwf)>^ts:^ pm±u^ ^ k 

0 1^) M ^ ^ *f *i i- s JJi W ^ t /i; 5 , 
^•SI»(Au.Si)#^(*, y >"fblfl0g^#^#:-?? J: V)m^ 



^ 6*1 (ii i?f£ ji -f- s <^ ^ © 5g -T? # § . 

(T i) , x^*■:^$;5r>•A (V) ^cOS^^Mt^.ffiT-#-5, #{^, 

^^5^ V (T i ) fi, pj^±gBi5'7y K^$:;fet- p?^y ^^^m^mk 

t * V N ft 4?) ® « ® ^ fli -f $ {r » 3g »c ?ii ^ # 5 . 
iSffi^® J::mtC6<j{::^)l4 ^ iiir, p ?^ y > {fc Si ^ ^ :^ — 

n I I MTC^^r-^tf^k - ^yy^^ACAu-Be),:^. M«& (A 
u - Z n) t,«^T-* ^ . y ^>A-^^;?)^e> 

i.;^- 5 y i^'&m'^ii^mm^^Xfi:^ p p Jl? y 



15 — ^ -y ^ mmicmx.-f' ^ izit. ^^^<o h V y ^ 9 z7 ^ —t^mic 
mmnmh. y ^mmt(D^mi^. (p t 

V zfT^l^ (Mo) Sfcfi^y^/u (N i ) ^fzit^^ (P t ) 5&^f> 
f*. 5 n m£i_hT? 2 0 0 n mJeiTirSOdJJgfS, 5 n mmm<0 



31 



mx':t-^ -y^mmt pm±m'y ^ ^ owjrraiigTjs^c, ^ 

i)^hm^^2 (o^^'^mn. a s - g r o w ni^mx^i&m<o p 
xi^m-r^o 



•62 

xm^. m:k.it. ?%^m t<Dm^i±i^&ix^m 2O0^w:m^hfz 

ftS. s'^^^M'Iftc^^Jis^t U;^P?^^;^f^, ift 

mmm 1 



«itSr;t-^5 p n^^M2«M« (d o u b 1 e hetero) 

m^mm<om^^^ k (led) ^^it u/t, Mat ufc l e d 
mmmUi^^m^^it. ^c^^t;:, o i { i i i > ^ 

S^::, h y ( (C2H5) 3B) /d^p^y^^- (PH3) / 

Tfc^ (H2) ^KSffi (B&;^^H) MOCVDj*{:ii?), 925 \:(r 

(CjHs) jBifca^) $r|s^jl. 3 X 1 0* LTJ^^ b 
c m-* t Ufco et±<^ J: 5 i^l^xm^^ HtcTU^ ^ 5' 1 0 2 

^^■'X. y h'm 1 0 2 ±tz^ K y y A ( ( C 

H,) 3Ga) /Ti^^^r (NH3) /7km (H2) ^S£E (f^X^ 
ffi) MOCVD^}j:J;!5. 85 Ot:{cr^j?l 0 nmOm^m 1 0 

3 ^m^vf!Lo ^mm i o 3 ^ ^^i^^r a (in) m.^it (= 1 

-X) ^5:vN{;:^{::-r^^^(^*@;6-^/i5^ffi (mul t i-ph 
a s e) n y - ^ l^i^^j^ (GaxIn,.xN) 

m^i^x*)mmvni, mmmm.^m^m (tem) ^mmi^tcjcm 

(=l-X) no. 12 (12%) <i:^i?)^ti.fCo 
^*B^:S:^*5^^C9 h y ^;i':^f y 5^ A <0#iJ& 4r^^jt UTH^Jl 1 
0 3 ©^^iAfeS«r*lT^-ll:fe^, TV^^T (NH,) t^K^^CD 



at 



1 0 S±iL^ (C2H5) aB/PHj/Hj^^ffiMO C 

1 1 0 4 srj^^ m 1 (o^^nm 1 0 4 mm^: 

^^m^^si^m^t-r^tcii). v/i I I ( = PH3X (c^Hs) 3 

M 1 0 4 co?g^Srij^T$itfc#. ^4a^fe:^^^fr PH, 

^Hji: S:t?f£ii$itoo, ^ife * 1 0 1 1 0 2 5 TC * 

XSCfC. M 1 c^^^^B^® 1 0 4 Jb{^. (C2H5) 3B/PH3/'H2 
mM*^e>/i5^2 <K>1^^n.m 10 6 SrJ^J^Ufc, m2fl:>#Jig@l 

0 5 (om.^^-m^<Dw / I I lifc^fiisiiU. ^2 <o^¥-^'^m 1 

(D (CsHs) 3B<^#^gSr-;t?J:«itLoo, P H3 (?3^ii^fie!>;?*^ 
Sr. V/I I Itt:^a5 1290<b;fe5||^{;cii*D*i^fc„ ^v^r. ^ 
2(D$^^nmi 0 5±iz. (C2H5) sB/PHg/Hj^^/EMO 

cvDi£(cj;t). i025ic{'-cr>K-:7-T?p?^y i^<i^mmi^& 
m:d^^fj:^±u^ 7 y h'B 1 0 6 ^m^uit, 7 y 1 0 
6 o®;^}* eoonmiufcc 1 o 0 ovm<Oiisi^rx^. ±m<Dta 

7 5^ 1 0 6 fk^fil^^^^iflBg^^^^tin^tp^O t 
o r (^/S<^ii^(0*-/V (Ha 1 I) i!l}^m{^XW}^^n:S> 

^m.x<D^^ vr (jetl) mmn 2 x i o ^» c ig^^ti 5 x 



at) 

1 0 6 (^j5gft^;^T i.t^m.. P H3 tn^ t (om-^mm^^x- ^ 

1 0 1 Sri^ 6 0 0'C*T'l^jB$^/i:, 
£l±o J: 5 LT> 1 0 1 ifc: . TIfP ^ KM 1 0 

2 i:, Ig^ii 1 0 3 ^1 <^#ft^^ 1 0 4 m2(Oi^^^%m 
1 0 5 t . p ?^ y ^/-fkia^ifeSjgd* t> $±lfB^ 7 K® 1 0 6 i 

<^#^*®^ 10 4, 105 <oum^nn.=f'mm^^\±. ^h.^^-^ a 
{111} -^A®c9/^•^-i/-cfe v> , ±815^ 7 vmt^ p ?^ 
mmr Eu^izit^ < 1 1 1 > -j^rB:3^^{r^LT¥ff^i&ifc3?^ 

m#;^ltMA E S^^{c J; (B) t V :^ (P) 

;d^Vi:<D5£^ji:^A^?>, ||15:t5^2 c^^^^M 1 0 4. 1 0 5, 

i^i^. mmi^2 0 =s:M^vtcmm^gmm i o i ^mm.j&W(D^m 



^piZ,. ^--^yyi^A (Au99 nM% -Bel ^^t^ 

h^£^w-mmmm^<D pm:^- ^ (o h m i c ) nm 107* 

•T:/^*>' (Al -Sb) ^^fi^hti:^ nM^~ ^ -y Mm 1 0 

pm&xj^ nm^" ^ y ^ mm 107, 1 0 s r^icm:^t^ (for 

ward) lz.2 0 m A (^itt^ftSdS Srii^g uyS:|^<^|S^#^4l±, i^JlT 
( 1 ) : 

( 2 ) ^^tp,^.^^ : ifiti 4 4 0 n m 
(3) j^^ (^y^)!^^) :j^6mcd 
( 4 ) «^;fy|^amJE : 3 . 5 V 
/j;*5. pJ^&U^n?]^;*^-? 0 7 . 1 0 8 r«l f:: iS» 5^ l«i 

1 0 u A<ow:^mm'S:mmv-ftm<Dm:^mmmit i o v-e^-^fco 

1 0 6 t:^t&^<D pMv ^^itmmi^^mi^^ ^mmx*^rcftif> 
. ±gPi5' 7 ix KM 1 0 6 ^sr^ur. iUf^m^K^^^^ i o a <7)^£t5 
miz^m'(^^r^rz,if> k^^i^H^, ^tc. ^^mmx'i-±. i i i;^ 

^ 1 3^t/ig 2 1 0 4 , 1 0 5 ^^vx pj^v yitmmi^ 

^^*^e>'5J 5±$|J^ 7 y K® 1 0 6 ^^tt 6^Jg^^<k U^cTti^. 
)^M6^^£mm^ B, (local breakdown) (??ii^75:v^S 

^mm 2 

0 3 p n ^-^M^r/W^-r « (DH) ^-^^ftitO L E D 1 2 * 



6( 

Via 3 OL ED(DW-mmm^m^mi^^iro 

^M^H^tR 1 0 1 tt, (0001) -i^r-rr (0-AI2O3 

mm^) i:^mvtco ^f^^mmioKD (oood -^m±i^ 
f*. ^JE im:Kfs.FE) ^m^m^m^h^^ ^i^— (movpe) # 

m 1 0 2 ^mm^trz], rUi^ ^ >jy km 1 0 2 li, h y ^ ^ji^^v 

!>A (^^^ : (CH3) 3Ga) (Ga) M k . 

, T:^^:=ir {^^^ : NH3) Sr^^agt UT, 1 0 5 Q-CT-it 

\±mm (S i) <7>K-t*i^i/(cJ;t)4xi Qi'c m-3 (ciSH ^ 
@fi2800nmtLfCo TSPiS' ^ 1 0 2 <D^^^±n<0-ff 

P J^U(Om^^i^Jt\^Xt^T^^t1t'^. m.mU ( = NH3) b7^ 

nb<om^^nmm.^xJ^i^Mimm. i o i <om.m.^ 750 'ctci^sa^ 

±iao:i?*y^Aggt^jj:^>":;^<>A (in) Mohy^ 

^/uxf >'i?^> A (^^^ : (CH3) 3 1 n) t^m\^x^ Tij^rn 

y h'mi 0 2 ±\^nl^^^fff}) - ^ A (G a 0.90 I 

no.ioN) d^^^5#FJS 1 0 3 a - 1 f:?f^j55c Ufc, 1 0 3 

-^m^iSr^iSi-5^^o4e (phase) t>> hm^^ fi ^ 0.nmm. 
;i t ;fcor*5 i? . Aia^«:o. lo <= i o 

%) t?$>o^, 103a-l(^^^f*10nm<tU^Co #F 

il 1 0 3 a - 1 ±iSo (CH3) 3G a) /N H, / ^i^:,^ 

^ffiMOCVD^iS:{C J: 7 5 CC-CnJ^^^k^if y A (GaN 
) 1 0 3 b - 1 ^r^-g-^itr^tt/to I^MJi 10 3 

b - 1 <^>J§^tt. 2 0 nmi Lfc, 103b-l{^fi, ±|B 



(O^^m'ikOG a 0.90 I no. ioN*^^>^S#FM 103a-2$r^ 

1 0 3 $r^J5gi-5iii|-dS§<^l^^^ 1 0 3 b - 2 t (f^m^\^^ V . 

ft^Ufc/^V' K ( b a n d ) «5t ^Jl^^-f 5 * . ^<D^rm i 
03a-lJ;. t)^V^8nmtU:feo JJctll, #F^103a-2fC^ 

•a-^-frT. mm^^(7?^mm i 03 b-i i:Ri-c?20nm<i:i-5 
M^^^m'^<Dmtftm<D^m^fi-rmmm 1 0 3 b - 2 sr^Jt^, 

B'^H^'I'-emM^s^ 1 0 1 (oum^ 4 5 Ot:{^|^M$-&fj:„ ^ 
^^^7^mm(0^^m 10 3 Oj^iSg«r>fc-M$SM 1 0 3 b - 2 

'^^'\tx. r>h*-r(ov^^'i\^mm (bp) 3&^e>'5;-5m i o^^^® 

ill 0 4^^Jtfji„ y >"fkfii^;^>f>^i$mio#^^jli 0 4{±. 

hV^'^/l^mm (^^^ : (C^Hj) jB) 

: PH3) /Ha^Jf&^l^jBEMO C VD^^lC^fe IP lattfc, % I <K>4^ 

^vfiL^. V ym (=PH3) 1 7Km t (om^'^^mm.^X'm-m^m 
mi 0 I (D&m=^ 4 5 o°c*^t> 1 0 2 s'ctc^a^ii-fc, 

J^CiJl, ±f&tm-<D (CaHs) 3 B/P Hs/Ha^JC&S^^BEMO 

^^^x. mi (O0ikum 1 0 4 X y) hi^m-xm 2 (O0^Mm 1 o 
5 ^m^tc. m2 <D $^^Mm i o d.^^m^^^^movy i i i jt 

m (=PH3/ (C2H5) 3B) ttl 6 {^15?^ Ufc r 0 . m2 

<D^^MfS 1 0 5itmm (B) > (P) t-^^ UT-fli^^ife6<J{:: 



ay 



4^&Mm 10 5 (Omrnf^ l 5 n m i: bfc. 

1 0 2 5t:-t?> ±IBtl^ — O (CgH,) 3B/PH3/ 

10 5 {c^^^$-^-c, r :y h^—yv p m<o V ^'itmmM^ 

^mt:±U^ ^7 iy h*m 1 0 6 k Vxm^n:, 7 5' KJl 1 0 6 

i:fj:i-Ti^ h'-yx^pmov >'<tmmm^m^m(ommit5 s 0 nm 
7 5' K@ 1 0 6 o^+@^:SSri^^, mmm^i^ 1 3 oj^^ 

P ?^±§Ut^' V y Vm 1 0 6 ^U^B^S 1 0 3 {^:ov^T. m^e*7^v> 

^mji-c&o)fco —^m^mmr EM^m^mm x.xm-m^tit^'^ 
ifEmmn^i^i^x. 1 X 1 0^ / c m^mmxh':>rzo ^-©^^^ 1 

XI 0^/ c mny.r tt^mi^hU^&Oi^^^l^Xi^^tc^ -i^^ ^ 
^ii 1 0 3 Sr^^-r^ I^M® 1 0 3 b - 1 , 2Xt>*#F^103a 
-1, 2<0\^^<0^^m^\tm2 y.1 O^"" om'-'Xh-yft., ^Tc. 

ir^Fig i <o^'^n^<on,m^ti>nu^i^xv^rc„ 



4IU 



p 2 0 4 ^SBg Lfc„ p 2 0 4 C0je®m«i 2 0 
4 a f*. pM]) ^{fciSm*^* f-ov^T#;r- 5: ^ i±<Dmf^^^£ 
1-^ • (A u 9 8 . S n 2 ^^i)^ P>^^U^c, iS 

mn,m 2 O 4 a (^^®?^^«:R?10 ia^W: 130AtmtUfc. 

J&®m® 204a±fr«, :^-^yy»>A (Au99 • B e 

1^1:%) :^^i=>^^^ pM:i-- y ^ mmz 0 4 h ^^i-ftc, pW-^ 
— 5 y if' 2 0 4 b 11, 04{C:^^ix5^<. 51 v^ itiJSj 5 *I 

4 b J5Sie^{J:^^-r^?5!ll^ k. . R31g<^JSffimfii 2 0 4 a 05)2.®?^ 
^<^4»'C>^« — i6:^^fCo ^ fc, ^5t^m^ 204b t*, LED12 

^ (pad) nmt-r^it}i>\z, mmn 

«i 2 0 4 a SO'JicM®^ 2 0 4 a ±.{^tE^^i^mm 2 0 4 b Jitutt 
. 7 ,xm(0^ (Au) c^^^?^«M2 0 4 c 

> (TC^ia-i^ : A r ) /H2^S'S-;«f ^^ffl-rS s^-^^i^ 
^iftt:: J: . 0 4 . ^^SfS^^K^* bx. TSBjJ' 7 5^ K 

Ji 1 0 2 SrllW $ -gr;^^. |g ffl ^ -ti: ^ ® 3 5. iH 4 fc^ 
i-^D < BBS Ufc, 

±l2cO«lA5c;&^f> 5 p J^^^ 2 0 4Sr^i;tfc — jSStS 00 wmO? 

b«^#j4^?«l|g L,yS:„ L E D 1 3 d> P> J* ^f, <^ ^ ^ 4 4 2 n m 
t -r-S $ ttfc, h/K^^MifSf* 12 0 5 

y 3^ U h n >- /i^ h (meV) Vh-zyfc, ~^^/i:m^^=&^mm 

i^xmM^fizmm^-/i^ vum<D^yzr (c h i p) h^^.t*<;d» 

7 5 y (mcd) -efcofc, * , p J^^^^ 2 0 4 =Sr 



41 



^^^ur, m^mmmmt^^^mi^M^^^mi&om^m 103 

(1 oca 1 breakdown) ^ U ii> ^ tl ti: ii^ ':> tc 

V f ) S:^ 3 V t 3^;^|pimiJfc«r 1 0 m A i: U l^c ^ CO f^I ^ ffi 
(V r) it8VSl±k-t^S:PffimmWmOLED 1 2i,imm^tl 

5 t-:*:*j£Mn:i3^LfcL E D 3 0 <r>mmmm^m^^i^^-r 

» Igl 6 L E D 3 0 c^5p®^^ia<Jr^1-;dS, ia5(7?^ffi0{i 

«^ 3 0 1 tcfi, y V (p ) nJ^O (111) -Si 

SSr^ffi 3 0 1 <0 (111) -^cSif:::**, ^jE 

(B&;^^jdE) (MOCVD) ^^^^IJfflUT. T 

K-T-T n ?f$cO y i/Ybfii^m^^l^ (BP) d^e>/^ STSCiJ' 7 K 
® 3 0 2 ^^®$^7t„ n ^^T^g^' ^ y 3 0 2 f*, hy 3.^/1. 
mm (^^^ : (C^Hs) 3B) (^^^ : p H3) X 

tK^ (HJ SJ:S^^{::J:?)95 0 'C T'?f^^ U fc, n J^riaii^^ ^ y K 
^3 0 2 (Ommi-i. 4 3 0 nm'-'4 6 OnmOW^^^tefJloV^ 

T4 0 %£<±<^^|^^^^i5^jC>j^^ 2 4 0 nmi:bfc, nfl^TSB 
^ ^ 2/ 3 0 2 <^^*iJ5fe:^«rJbl2<OiiB#^aS(^>^*&^4»^U7t^. 



4Z 

(PH3) t^m (Hs) (om^^m^'px'S » mm^m 
^3 0 1 (D^^^s 2 s'cfci^mufc, 

^ ^/v^ >i;'t> A (^^5^ : (CH,) 3 I n) /T:^^ = r 

t; ' -< t; (GajIn,.,N: O^X^l) jgSr|S3feS 3 0 
3 i: L Tn?^T^iJ' 7 5/ K;g 3 0 2 {^i^-g- $ ^T^tt fc„ n 
M 3 0 3 ^/ii-^^k;if y - -Yi^v^r^AgH, ^ •> A |a ^fe Jt 

( = 1 -X) t:*ai^raigi^<^l@ (phase) e> ^ 5 #ti«at 
(mul t i-phase) <OGaxIn,.,NJl^^P>^j^U;/h, -< 
A<7?5pj*iS<;/jitej^it« 0 . 0 6 (-6%) T'&o/5i„ - 0? n 
I no.ofiNj§;6v^7:e$^)tM3 0 3c0^j?{i5 0 nmh 
L^t, (CH3) sGai^blJJ (CH3) 3 I n ©^fc^^rf^jt L-C, n ?^ 

^^zh¥i^h(n>U^n%m.^'^ . -^j^^^^g 3 0 1 CDig.^^ 1 0 
0 0'C{i:#iabfcm. ^7feil 3 0 3 ±{C, ±120 (C^Hs) 3B/ 

l!3^^*-e>/i5^ 1 3 0 4 €r?^^LfCo % 1 <^>^^®® 

304 V/I I lit^ (=PH3/ (C3H5) 3B) Sf40i:b 

6 X 1 0 ^« c iu-'T*feofj:. ifc. — /IS jJ> - /i. (Hall 

) ^^m'&^\^^f\.u. ^^ar-o^-ryr 4x1 

SBB^aSt Ur^ffi Ufc (CgH,) 3 B c^^^&^Sr- b., ffJitL-T^ 
1 <^#S@^ 3 0 4 (^^taj5g:gS:^T y>^<7?PH3i: 



^A^^TfeSm 2 <^#^^®^ 3 0 5 ^ (CgHs) aB/PHg/'Ha^ 

. H 1 <^l^fi^^ 3 0 4 J; »? ;^V>:^r-Y y r (jE^L) tS«fci--5fc^ 
.V/Iirjt^«:2li: bX^A^^fe, r 0^#TT-^+B^S 
^■^fcr K-T'O U V^bSi^^^e^^OT^ -fe T'iT^g^J*., —jig 
<DnmC (^g) -V (mjBE) l xi O^^cm-^Xfe 

ofc, -^cr>Jl^~/u (Hall) ^^iBJJ^ffi , 

^fwfet), 1025'Ct?, m2o#^*^® 3 0 5_fc{rr V K-:^o? 
P?^y i^fkfi8(m*>^/iS Jt^jJ' ^ 5^ KJl 3 0 6 SrlSttfeo P M \} >- 

I \ vcm±. %\ (Dt%^um,m 304j:9'bi^<, %2o^^nmz 

(Hall) ^^m'&^\^.^i\.\t^ ^iaT-(Z)^-r y r (ie^l) 

n.. 3 X 1 0»» c m-'T'$, Sjt^^ 5X1 O'^Q • cmT^-^ 
nmtU^to «il^^<^> (C2H5) 3BO^ij^$r#ihUTr> K-r 

<^ P ?^ y :/-ft:?8if^;o^ ^ ^/ Kji 3 0 6 (o%,n^^^^^ 



^ V y K®3 0 6 ^ <^Xj^SJ|tleI^X^ - ^ 

;fc6iei$ff-i^a:Lr, ^w^mi^^mco y ^^-fbUB^w ( i i i ) 
^^®«>^<^ (1 1 1) -miff e-^ f::iD;t, (3 1 1) 1>* ( 
110) ~m^iz'-i:rm<Dm^^^£i^~-^hiiim\^rzo ^r^. 

$f,^, (spot) *s 1 1 1 - mmn±l::^< m^L-feo ::tLi 5 , 

p y :^n:.mmt>>^^j:^±^i^ ^ km s o e tt^i^ajg-efcso 

^tmm^-ib^J:^±^ir ^ 3' KM 3 0 6 < 1 1 0 > A ^^-fi {ii 
UTgBj^*ffi;6^tr*SiS-t-5fe^^<^ (111) ~3i§fB;5«*'^l./S:0jg 
»aJST*^5 p J^y >"fbfflll^A^ P>/i5 JiSPiJ' ^ 3/ KJi 

o T^iJ' ^ 3^ KM 3 0 2 ^r/cC-t-nj^y >"fC?liB^M(??Sjg^fi 

> (111) -m^mii^hfj^^wf^^m h^ox\.^tc. 

^^^B<D]) >^tmm*^^^^±^^ 7 3^ K® 3 0 6 tt, i&m^X' 
h-:>if^ib. ^M(o^< (Df&m^m t iii'iti^comn^iMimm.'tm 
x^r. 't<Dmm<o'p^Mi:^i^. -r^ (t i ) 

307aSr^ttfc. ^^5^:/ (TU^IS-i^ : T i ) 1^ )fe f - 
A (beam) j£-t??^;^ U . Jg^«6 

3 0 i^mir-rs^tS^^^^rpg^^ar-rsjiEMm^S 0 7 a (d , ^tv 

t^i^^^ -frxsife (7c0iB# : p t ) fi^^m^^mmz 0 7 h 

mXM^L. 't<ommit3 0 nrnk l.it, MiZ^ 'PfUm 3 0 7 h \Z 
mm^-^X. ^--^yyjJrA (Au-Be) ^^ii^^fs:^ 



^.i/^mms 0 7c ^wtifito p?^5^~$ a^mms o 7 c he 
ffiSfiK 3 0 7 a omm\^ik^^x0m^<o p ?^ v ^^itm^ii^ e> JSr-si 

S5^7->KJ§3 0 6<^^ga{3:^MU. J.o, p m ]) >^ <tmm f}^ h f£ 
7 KJi 3 0 6 (O^ffifCig 6 {zl.t^-TJD < , ^^(D^^gPf:: 
#^J-^o*&^{j:gBg Lfc, i^i^mms 0 7 c ~ 1 i:^*^IIS3 0 
7 c - 2 Sr#filci-5 A u • B e 6 0 m Ufco pM 

mm 3 0 7 ttT i J^m'nm 307a/'Pt4^^1@307b/Au • 
B e ^ 5^ iS^^i 3 0 7 c <D 3 ^ « it ^ L fc. 

n?|^(lll)-3^^(Si) mS^AS«3 0 l<?5S®OIH&^ffi 
fJltt, T/VS^^e^A-rv^^^:^ (Al -Sb) 
5 y ^ i±<0 nmmm 3 08$rtS!ftfc„ pn^-a-MDH (doubl 
e h e t e r o ) ititO L E D 3 0 M:^— 5 5. ^ ® 

ai 3 0 7, 3 0 8 raJ::Jl|S:fe-l6]{;:: 2 0 5 y T^^-^T (mA) OWii^m. 
m^Mmi-f!! t LED3 0 a^^i^igl^^m 4 4 0 nmtT^ 

f (chip) 'ikmX(Dn^\^ d> iJ-^T"^ (mcd) X-h^fz. 
o %ftL. 3 i/ K '^-^Ml4<^>i^®«jfil 3 0 7 a ^gag bT. pj^ 

3 0 1 <r>^y (o^itm 3 0 3 -^<o%.i^mfiimm.i^um^ 

3 0 6 (0^m\^^W.^ ^ hM^fxLt> ^ pm^ 7 K@ 3 0 6 

mmmi)^^m^i.s mmm 303 i^m'^^^^^i^^m^ vititif) 

m:^\^mwt^ 2 0 mA t i.fzm(om:)fi^mm mm. vf) ^ 
^3vi:u, m:^i^mmi: 1 0 1^ A k i.tz.m<Dm:^i^mm (vr) 



t 

^t-^m^mi^if^^^j:^ nmru^ 7 y h-m nm<o i i i mm^t 

4. mi<D0^Wmi>K ^J^^2nm4^i_ht?5 0nm|^iTi-r-5 

5. m 2 (D^^mmtK 1 <o0^nm X ^ i>mmx'j^^^^ 
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